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(57) Abstract 

The present invention relates to a process for preparing o-(carboalkoxy) phenylmcthanesulfonyl chloride derivatives and more 
particulariy to a novel process for preparing o-(carboaikoxy)phenylmethanesulfonyl chloride expressed by formula (I), having a lactone 
compound as a starting material which is cyclic ester compound, and c?-(chloromethyl)bcnzoyl chloride, and t>-(chloromethyl)benzoic acid 
ester derivatives and a-(carboalkoxy)phenylmcthanethiosulfonic acid salt as inlemiediatcs, which is an important compound for the synthesis 
of sulfonyl area herbicide. In said formula, X represents hydrogen; halogen; Ci-Ce alkyl group; Ci-Ce halloalkyi group; Ci-Ce alkoxy 
group; Ci-<:6 alkoxycarbonyl group; nitro group; or phenyl group; R represents Ci-Q alkyl group; Ci-Ce halloalkyi group; or C3-C6 
cycloalky] group; n represents an integer of 1 to 4 as number of substituents. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


OA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herxegovina 


GR 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BD 


Barbados 


Oil 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


THnidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


lsne\ 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C(He d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SK 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/16743 



PCT/KR98/00302 



A PROCESS FOR PREPARING o-(CATlBOALKOXY)PHENYL 
METHANESULFONYL CHLORIDE DERIVATIVES 



BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a process for preparing o- 
(carboalkoxy)phenylmethanesulfonyl chloride derivatives and more 
particularly, to a novel process for preparing o- 
(carboalkoxy)phenylmethanesulfonyl chloride expressed by the following 

10 formula 1, having a lactone compound as a starting material which is cyclic 
ester compound, and o-(chloromethyl)benzoyl chloride, o- 
(chloromethyl)benzoic acid ester derivatives and o-(carboalkoxy)phenyl 
methanethiosulfonic acid salt as intermediates, which is an important 
compound for the synthesis of sulfonyl urea herbicide. 




( 1 ) 



wherein : 

X represents hydrogen; halogen; Ci Ce alkyl group; Ci - Ce halloalkyl 
group; Ci C6 alkoxy group; Ci Ce alkoxycarbonyl group; nitro group; or 
phenyl group; 

20 R represents Ci Ce alkyl group; Ci Ce halloalkyl group; or Q C6 
cycloalkyl group; 

n represents 1 to 4 as number of substituents. 



Description of the Prior Art 
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The o-(carboalkoxy)phenylmethanesulfonyl chloride derivatives, 
represented as the above formula 1, are described as essential raw materials for 
synthesis of sulfonyl urea herbicide (U.S. Patent No. 4,420,325 and Germany 
Publishment No. 3,927,788). 

5 The conventional process for synthesizing o- 

(carboalkoxy)phenylmethanesulfonyl chloride derivatives expressed by the 
formula 1 has been reported in the U.S. Patent No. 4,420,325 and Hauxue Shijie 
31 211(1990)(CA 114 101, 765). The process is summarized in the following 
Scheme 1. 

1 0 Scheme 1 




According to the conventional process of the above Scheme 1, o- 
(chloromethyl)benzoic acid methyl ester and thiourea are reacted for the 
1 5 synthesis of isothiouronium salt as an intermediate and then, the intermediate 
is chlorinated to prepare phenylmethanesulfonyl chloride as a final product. 
However, in light of the fact that thiourea designed for the synthesis of 
isothiouronium salt is a potential carcinogenic material, its industrial 
application on a mass scale is not easily made available. 



wo 99/16743 PCT/KR98/00302 

3 

Further, the method for preparing the o-(chloromethyl)benzoic acid 
methyl ester, used as a starting material in Scheme 1, is disclosed in some 
patent specifications. For example, the methyl group of side chain of the 
o-methylbenzoic acid methyl ester is chlorinated by reaction of chlorine and 

5 hydrogen chloride gas, simultaneously with UV radiation, as described by U.S. 
Patent No. 4,689,425. However, this method has generated a lot of by- 
products, in spite of the fact that the reaction is terminated at the 10% level to 
the remaining initial substance. Thus, the method has a difficulty in 
purifying a final product, let alone a low yield. 

10 Also, according to another method of preparing o- 

(chloromethyl) benzoyl chloride, described in U.S. Patent No. 5,504,249, 
phthalide and thionyl chloride are reacted in the presence of an organic 
nitrogen compound and hydrogen chloride catalyst at 160 ~ 17010, thereby 
obtaining the final compound. However, this method has recognized 

15 some disadvantages in that the reaction is not easily made available in a 
conventional reactor due to the boiling point of the thionyl chloride and 
hydrogen chloride at 79 "C and -85 *C, respectively. Thus, the method may 
not easily be applied to the industrial process. 

Another methods for preparing chlorine-substituted carboxylic acid 

20 chloride via reaction between a lactone compound with phosgen has been 
disclosed; hence, a catalyst includes pyridine(U.S. Patent No. 2,778,852), 
quaternary ammonium salt(U.S. Patent No. 4,764,389) or phosphine oxide(EP 
Patent No. 413, 264). However, these methods have some disadvantages 
in that the reaction should be' performed using phosgen having a boiling point 

25 ST; at more than 1201C. Furthermore, since phosgen is very toxic, the 
process is very dangerous in its gaseous state. 

To overcome the above shortcomings, the inventor et al. have 
endeavored to develop a preparing process useful for the industrial mass 
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production of a compound expressed by the formula 1. 



SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is to provide a novel 
5 process for preparing o-(carboalkoxy)phenylmethanesulfonyl chloride 
derivatives expressed by the formula 1, v^herein it comprises: 

A lactone compound, a cyclic ester compound, is reacted with thionyl 
chloride(SOCl2) in the presence of Lewis acid and quaternary-ammonium salt 
catalyst to prepare carbonyl chloride compounds in a high yield at a lower 
1 0 temperature; 

An alcohol compound, a reacting material and solvent, is reacted with 
the above intermediate compound, so prepared, for esterification in an easier 
procedure and under a mild condition, thus preparing o-(chloromethyl)benzoic 
acid ester derivatives; 
15 The reacting mixture is further reacted with less-toxic thiosulfonic acid 

salt instead of using thiourea having carcinogenic potential, followed by 
chlorination to obtain o-(carboalkoxy)phenylmethanesulfonyl chloride 
derivatives as a final product expressed by the formula 1. 

20 Detailed Description of the Invention 

The present invention relates to a process for preparing o- 
(carboalkoxy)phenylmethanesulfonyl chloride derivatives, wherein it 
comprises: 

a) A lactone compound of the following formula 2 is reacted with 
25 thionyl chloride(SOCl2) in the presence of Lewis acid and quaternary- 
ammonium salt catalyst to prepare a o-(chloromethyl)benzoyl chloride of the 
following formula 3; 

b) A compound of the above formula 3 is esterified in alcohol 
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compound as a reacting material and solvent to prepare a o- 
(chloromethyl)benzoic acid ester derivatives of the following formula 4; 

c) A compound of the above formula 4 is reacted with thiosulfonic acid 
salt to prepare a o-(carboalkoxy)phenylmethanethiosulfomc acid salt of a 

5 following formula 5; and 

d) A compound of the above formula 5 is chlorinated to prepare a o- 
(carboalkoxy)phenylmethanesulfonyl chloride derivative of the following 
formula 1. 



0 



10 




wherein : 
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X represents hydrogen, halogen, Q alkyl group, C| ^ Cf, halloalkyl 

group, Q Q alkoxy group, Q alkoxycarbonyl group, nitro group or 

phenyl group; 

R represents Q ~ Q alkyl group, Q Q halloalkyl group or Q 
5 cycloaikyl group; 

n represents an integer of 1 to 4 as number of substituents. 

The present invention is explained in more detail as set forth 
hereunder. 

A process for preparing carbonyl chloride from lactone compounds 
1 0 according to the invention is explained as set forth hereunder. 

The above reaction is carried out at 80 120 1;, preferably 90 — 
100 °C. If the reaction temperature is lower than 80 "C, the reaction is not 
well performed but in case of exceeding more than 120 TC, by-products may 
occur. 

1 5 And both Lewis acid and quaternary-ammonium salt are employed as 

reaction catalyst. The commonly used Lewis acids include MgClj, MgBrj, 
SnClj, SnCl^, TiCl4, AICI3, FeCl^ BFjEtA BCI3, B(OEt)3, B(OMe)3, B(0-iPr)3 and 
it is preferred to use boron-based Lewis acid. The detailed examples of 
quaternary-ammonium salts used for the reaction include halide of aliphatic 

20 alkylammonium or aromatic alkylammonin.m for example, 
tetramethylammonium chloride, tetraethylammonium chloride, 
tetrabutylammonium chloride, benzyltrimethyl ammonium chloride, 
benzyltriethylammonium chloride and benzyltributylammonium chloride. 
Even though there is no restriction on the contents of catalyst, the content of 

25 Lewis acid for a latone compound is in the range of 0,1 — 20 mol%, more 
preferably in the range of 0.5 5 mol%; that of ammonium salt is in the 
range of 0.1 20 mol%, more preferably in the range of 0.5 ^ 5mol%. 

Further, the content of thionyl chloride for a lactone compound as a 
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reacting material is in the molar ratio of 1 10 equivalent, more preferably in 

the molar ratio of 1 - 2 equivalent. 

With the above conditions, the reaction is generally carried out at 

atmospheric pressure. According to this invention, the reaction is carried 
5 out without solvent but v^hen a solvent needs to be used, inert organic solvents 

(e.g., toluene, xylene, chlorobenzene, dichlorobenzene), which does not affect 

the reaction, is employed. After the reaction is completed, a desired 

compound of the formula 3 is recovered in a common purification method. 

Moreover, the method of preparing o-(chloromethyl)benzoic acid ester 
10 derivatives of said formula 4 is carried out using the same method which 

esterified the compound of said formula 3. And the method is presented 

below. 

The esterification is carried out at -5 100 TC, preferably at 40 — 
50 TC. An alcohol compound is used as a reacting material and solvent. 
1 5 Even though there is no restriction for the content of the alcohol compound, it 
is rather economical to add 1 10 equivalent, preferably 1.2 1.5 
equivalent by mole ratio in proportion to o-(chlorqtCnethyl)benzoic chloride 
expressed by the formula 3. 

According to the invention, the esterification is mildly carried out in 
20 the absence of a base. If alkylamine (e.g., trimethylamine, triethylamine, 
triisopropylamine) as tertiary amines or aromatic amines such as pyridine is 
added as a base, the desired compound expressed by the above formula 4 may 
be obtained under a mild condition with a high yield. When a base is 
added for esterification, the reaction temperature,, is maintained at 0 ^ 20 1), 
25 more preferably at 5 ^ 10 "C, 

After the esterification is completed under the above condition, the 
desired compounds expressed by the formula 4 is recovered in a common 
purification procedure; for example, the reacting mixture is washed with water 
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and subject to a fractional distillation under reduced pressure; or without 
washing process, the reaction mixture is distillated fractionally under reduced 
pressure. 

Further, the method for preparing a compound expressed by the 

5 formula 5, so obtained from the reaction between a compound expressed by 
the formula 4 and sulfonic acid salt, is presented below. 

The reaction between a compound expressed by the formula 4 and 
sulfonic acid salt is carried out at 30 90 'C, preferably at 40 60 "C. 
Thiosulfonic acid salt [M2(S203)] is added in the molar ratio of 1.0 2.0 

10 equivalent to a compound expressed by formula 4, preferably in the molar 
ratio of 1.0 — 1.2 equivalent. Further, the method for preparing o- 
(carboalkoxy)phenylmethanesulfonyl chloride derivatives expressed by the 
formula 1 as a desired product, so obtained from the reaction via clilorination 
of o-(carboalkoxy)phenylmethanethiosulfonic acid salt, is presented below. 

15 The chlorination is carried out at 0 20ti in a conunon chlorination 

procedure using a chlorine gas(Cl2) or chlorination reagent, and it is preferred 
to perform the reaction at 5 ~ lOlC using chlorine gas(Cl2). 

The amount of chlorine is in the molar ratio of 3 equivalent or its excess. 
Further, it is preferred to use water or acetic acid as chlorination solvent and its 

20 concurrent use is possible. 

After the chlorination is completed, the remaining chlorine gas is 
removed and then, water is added to a reactor for dilution of the reacting 
solution. The solid product, so formed, is filtered off, thereby obtaining a 
desired compound expressed by the formula 1. 

25 This invention is explained in more detail by the following examples 

but is not limited by these examples. Besides some processes for 

preparation of specific compounds, which are explained in following examples, 
however derivatives comprising in this invention can be composed to the 
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skilled of this art. 

Example 1 : Synthesis of o-(chloromethyl)benzoyl chloride 

A mixture of phthalide 134g(l mol), SOCh 95 ml{13 m\), BF3Et20 2.5 mt. 

5 (0.02 mol) and benzyltriethylammonium chloride 4.5g(0.02 raol) was placed in a 
double-neck 500 mt. flask equipped with a thermometer and cooler. The 
mixture was stirred for 15 hours, while maintaining the interal temperature of 
reactor at 95 100 1C for reaction. After the reaction is completed, a 
fractional distillation under reduced pressure was made at the reactor 

1 0 equipped with a fractional distiller to afford 180g of a desired compound (yield 
95%). 

Boiling point : 75 - 80t;(l nim Hg) 

Example 2 : Synthesis of 4-chlorobutyryl chloride 

15 A mixture of SOCk 11.42 m^,, BF3Et20 0.29 iii^. and 

benzyltriethylanunonium chloride 0.55g was added to y -butyrolactone lOg in 
a reactor. The mixture was stirred for 4 hours, while maintaining the 
interal temperature of reactor at 95 95 1C for reaction. After the 

reaction is completed, a fractional distillation under reduced pressure was 

20 made to afford 11.6g of a desired compotmd (yield: 70%). 
Boiling point : 173 - 17410(760 mm Hg) 

Example 3 : Synthesis of o-(chloromethyl)benzoic acid methyl ester 

180g of o-(chloromethyl)benzoyl chloride was^ placed in a double-neck 
25 500 iiiR flask equipped with a thermometer, cooler and dropping funnel. While 
maintaining the internal temperature of a reactor at 40 50*0, 50 in P. of 
methanol was added dropwise. After all amounts of methanol were 
infused, the reacting mixture was stirred for 10 hours, while maintaining the 
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internal temperature of a reactor at 40 50 X^. After a distillator was 
equipped, a fractional distillation under reduced pressure was made to afford 
165g of desired compound (yield 94%) as oil. 
Boiling point : 77 - 80t:(l iiiin Hg) 
5 »H-NMR(CDCl3) : 8 3.9{s, 3H), 5.02(s, 2H), 7.31-7.56(m, 3H), 7.96(d, IH, 

/=8Hz) 



Example 4 : Synthesis of o-(chloromethyl)benzoic acid methyl ester 

To a double-neck 500 flask equipped with a cooler, thermometer 

1 0 and dropping funnel was added 180g of o-(chloromethyl)benzoic acid chloride 
dissolved in 1,000 in^ of methylen chloride. The internal temperature was 
adjusted at 0 "C, triethylamine(138 ml) was added and then 50 mi of methanol 
was added dropwise. After all amounts of methanol were infused, the 
reacting mixture was stirred for 10 hours, while maintaining the internal 

1 5 temperature of a reactor at 20 30°C . 

The reaction mixture was acidified with 5% HCl solution (300 ml). 
The organic layer was separated, dried over magnesium sulfate, filtered, and 
concentrated. The residue, so formed, was subjected to fractional 

distillation under reduced pressure to afford 155g of- desired compound (yield 

20 89%) as oil. 



Example 5 : Synthesis of o-(chloromethyl)benzoic acid ethyl ester 

To a double-neck 500 in^. flask equipped with cooler, thermometer and 
dropping funnel was added 180g of o-(chloromethyl)benzoic acid chloride, and 
25 then 60 ml of ethemol was further added dropwise, while maintaining the 
internal temperature of reactor at 40 ~ 50 1;, After all amounts of 

methanol were infused, the reacting mixture was stirred for 10 hours, while 
maintaining the internal temperature of a reactor at 40 50 1^. After a 
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distiller was equipped immediately/ the residue was subjected to fractional 
distillation under reduced pressure to afford 179g of desired compound (yield 
90%) as oil. 

Boiling point : 79 82t;(l.l niui Hg) 
5 'H-NMRCCDCb) : 8 1.4(t 3H, /=8 Hz), 4.38(q, 2H, /=8 Hz), 5.02(s, 2H), 7.32- 

7.55K 3H), 7.96(d, IH, /=8 Hz) 

Example 6 : Synthesis of o-(chloromethyl)benzoic acid 2-chloroethyl ester 

180g of o-(chloromethyl)benzoic acid chloride was placed in a double- 

10 neck 500 in<l flask equipped with a cooler, thermometer and dropping funnel. 
50 111?, of 2-chloroethanol was added dropwisely, while maintaining the internal 
temperature of reactor at 40 ~ 50 "C . After all amounts of 2-chloroethanol 
were infused, the reacting solution was stirred for 10 hours, while maintaining 
the internal temperature of reactor at 40 50 "C. The residue was 

15 subjected to fractional distillation under reduced pressure at the reactor 
equipped with a fractional distiller to afford 165g of desired compound (yield 
94%) as oil. 

Boiling point : 88 - 921C(1.1 iiiin Hg) 

*H-NMR(CDCl3) : S 3.83(t, 2H, /=5.5Hz), 4,59(t, 2H, /=5.5Hz), 5.02(s, 2H), 7.36 
20 - 7.58(m, 3H), 8.01(d, IH, /-8Hz) 

Example 7 : Synthesis of o-(carbomethoxy)phenylmethanesulfonyl chloride 

A mixture of water (50 m£) and 29.5g of sodium thiosulfate 
pentahydrate was added to o-(chloromethyl)benzoic acid methyl ester 20g, and 
25 stirred for 5 hours at 50 55 1C. 300 iirf. of acetic acid was added and 
then excess of chlorine gas for 3 hours was infused, while maintaining the 
internal temperature of reactor at 5 10 TC. The reaction mixture was 
further stirred for 1 hour at the same temperature. Excess of chlorine gas 
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was removed via infusion of nitrogen gas and vdth the addition of ice water 
(300 m^.), stirred for 30 minutes. A solid, so formed, was filtered with a 
cold water and dried to afford 22.4g of desired compound (yield 83%) as a 
white solid. 
5 Melting point: 85 - 86 1 

^H-NMR(CDCl3) : S 3.95(s, 3H), 5.67(s, 2H), 7.51'-7.68(m, 3H), 8.07-8.16(m, 
IH) 

Example 8 : Synthesis of o-(2-ethoxycarbonyl)phenylmethanesulfony] 
1 0 chloride 

The reaction was carried out in the same manner as Example 1, using 
20g of o-(chloromethyl)benzoic acid ethyl ester instead of o- 
(chloromethyl)benzoic acid methyl ester to afford 21 .5g of desired compound 
(yield 81%) as a white solid. 
15 Melting point : 63 - (A'^C 

^H-NMR(CDCl3) : d 1.4(t, 3H, ;=8 Hz), 4.4(q, 2H, /=8 Hz), 5.66(s, 2H), 7.51 - 
7.68(m, 3H), 8.07 8.15(m, IH) 

Example 9 : Synthesis of o-(2-chloroethoxycarbonyl)phenylmethanesulfonyl 
20 chloride 

The reaction was carried out in the same manner as Example 1, using 
20g of o-(chloromethyl)benzoic acid 2-chloroethyl ester instead of o- 
(chloromethyl)benzoic acid ethyl ester to afford 20.5g of desired compound 
(yield 80%) as a white solid. 
25 Melting point : 66 - 67X1 

^H-NMR(CDCl3) : 8 3.83(t, 2H, /=5.5 Hz), 4.59(t, 2H, ./=5.5 Hz), 5.4(s, 2H), 7.52 
-'7.68(m, 3H), 8.15(d, IH, /=8 Hz) 
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CLAIMS 

What is claimed is: 

1. A process for preparing o-(carboalkoxy)phenylmethanesulfonyl chloride 
derivatives, wherein it comprises: 

a) A lactone compound of the following formula 2 is reacted with thionyl 
chloride(SOCl2) in the presence of Lewis acid and quaternary-ammonium salt 
catalyst to prepare a o-(chloromethyl)benzoic chloride of the following formula 



b) A compound of the above formula 3 is esterif ied in alcohol compound as 
a reacting material and solvent to prepare a o-(chloromethyl)benzoic acid ester 
derivatives of the following formula 4; 

c) A compound of the above formula 4 is reacted with thiosulfonic acid salt 
to prepare a o-(carboalkoxy)phenylmethanethiosulfonic acid salt of a following 
formula 5; and 

d) A compound of the above formula 5 is chlorinated to prpare a o- 
(carboalkoxy)phenylmethanesulfonyl chloride derivative of the following 
formula 1. 



3; 



0 




(2) 



0 




( 3 ) 
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(X)n- 



(X)n 



0 




OR 

CHa-S-SOa'M-' 



( 4 ) 



( 5 ) 



(X)n 




( 1 ) 



5 wherein : 

X represents hydrogen, halogen, Ci ^ Ce alkyl group, Ci — C6 halloalkyl 
group, Q Ce alkoxy group, Ci Ce aikoxycarbonyl group, nitro group or 
phenyl group; 

R represents Ci Ca alkyl group, Ci C6 halloalkyl group or C? C6 
1 0 cycloalkyl group; 

n represents an integer of 1 to 4 as number of substituents. 



2. The process according to claim 1, wherein said a) reaction is carried out at 

90 - loor. 

15 

3. The process according to claim 1 or 2, wherein said a) reaction is carried 
out in the presence of solvent or absence. 



4. The process according to claim 1, wherein said Lewis acid catalyst is 
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selected from the group consisting of MgCh, MgBr2, SnCi2, SnCk, TiCk, 
AlCb, FeCb, BF3Et20, BCb, B(OEt) 3, B(OMe) 3 and B(OiPr) 3. 

5. The process according to claim 1 or 4, wherein said Lewis acid catalyst is 
5 selected from the group consisting of BF3Et20, B(OEt)3, B(OMe)3 and 

B(OiPr)3. 

6. The process according to claim 1, wherein said quaternary-ammonium salt 
is selected from the group consisting of tetramethylammonium, 

10 tetraethylammonium, tetrabutylammonium, benzyltrimethylammonium, 

benzyltriethylammonium and benzyltributylammonium chloride. 

7. The process according to claim 1, wherein said (b) alcohol compound is 
methanol. 

15 

8. The process according to claim 1, wherein said (b) esterification is carried 
out in the presence of base selected from the group consisting of 
trimethylamine, triethylamine, triisopropylamine and pyridine. 

20 9. The process according to claim 1, wherein said c) thiosulfonic acid salt is 
M2(S203)(wherein, M is alkali metal). 

10. The process according to claim 1, wherein said d) chlorination is carried 
out in the presence of water, acetic acid or mixture thereof. 

25 

11. The process according to claim 1 or 10, wherein said d) chlorination is 
carried out at 0 20X:. 
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12. The process according to claim 1, 10 or 11, wherein said d) chlorination 
reagent is chlorine gas(Cl2). 
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